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ORTALITY  after sur-

gery is increasingly rare in
developed countries.! Nonethe-
less, many opportunities exist to
improve perioperative care. For
example, surgical patients still
need postoperative comfort that
involves minimization of postop-
erative pain, prevention of nausea,
and facilitation of early mobiliza-
tion. Many patients continue to

and help researchers more accu-
rately estimate sample sizes for
any study that includes a PRO.”
In this issue of ANESTHESIOLOGY,
Myles et al® present a high-

' quality prospective cohort study
? that determined the MCID of
three postoperative QoR  scales,
namely the QoR Score, QoR-15,
and QoR-40. The investigators

|| recruited 204 patients undergoing

experience major nonfatal com-
plications that result in long-term
disability and poorer quality oflife.

Given this context, the patient-

a broad range of surgical proce-
dures at three Australian hospi-
tals. The participants completed

reported outcome (PRO) is likely
to take on an increasingly impor-
tant role in perioperative research.
For example, several available
scales can now integrate and quan-
tify the multiple dimensions con-
stituting quality of recovery (QoR)
after surgery.>® Disability and
health-related quality of life scales
can assess the impact of postopera-
tive morbidity on patients” ability
to return to normal function and
quality of life.#> While PROs that
have undergone rigorous psycho-
metric evaluation can help bet-
ter assess patients perioperative
experience, they also introduce
new challenges. A critical issue is determining the minimal
clinically important difference (MCID) or the smallest dif-
ference in PRO scores that “patients perceive as beneficial.”®
Taking the example of the commonly used numeric rating
scale of pain intensity, what reduction in pain scores repre-
sents a meaningful improvement in postoperative pain for a
patient? This information can help physicians assess whether
treatment effects in a randomized trial are clinically relevant

“[An increasingly impor-
tant issue in perioperative
research will be] determin-
ing the minimal clinically
important difference ... or
the smallest difference in
[patient-reported outcome
scores] that ‘patients per-
ceive as beneficial.’”

the three QoR scales at several
postoperative time points, with
199 individuals undergoing at
least 2 postoperative interviews.
Based on several different analy-
ses, the investigators found the
MCID to be 0.9 for the QoR
Score, 8.0 for the QoR-15, and
6.3 for the QoR-40. This well-
conducted study is likely to form
the methodologic foundation for
many future studies evaluating
QoR in surgical patients. Given
its importance, and the paucity
of similar studies in the anesthe-
siology literature, we will focus
the remainder of this editorial on
typical methods for estimating the MCID and future direc-
tions for such research in the perioperative arena.

Methods for Estimating Clinically Important
Changes in Patient-reported Outcomes

Myles er al. used four methods in tandem to calculate the
MCID and averaged the results to derive a final overall
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estimate. Several commonly used approaches were employed,
namely three distribution-based methods and an anchor-based
method. This strategy of using several different estimation
methods simultaneously is consistent with current recom-
mendations.” Specifically, there is no single optimal method
for estimating MCIDs, with each approach having strengths
and limitations.'® Distribution-based methods are used to cal-
culate the MCID using the statistical distribution (e.g., pro-
portion of SD) and reliability (e.g., SE of measurement) of
the outcome measure. Their major advantage is convenience.
Estimates can be readily calculated once the relevant scale has

Editorial Views

status. For example, during the follow-up visit, patients
might be asked to rate any global improvement or worsening
of their health-related quality of life using a Likert scale. The
MCID is then estimated based on changes in PRO scores
among patients who also reported a slight improvement or
worsening of their global health status. The major advantage
of the anchor-based approach is its explicit linkage of the
MCID estimate to patients’ self-reported experience. Con-
versely, it has important disadvantages. The MCID estimate
can be imprecise, especially since these analyses only include
individuals who report a slight improvement or worsening in

been implemented in a representative cohort. Conversely,  their global health status. For example, in this current study, g
distribution-based methods do not explicitly relate the MCID ~ while 199 individuals underwent at least 2 postoperative 5
estimate to changes in patients’ self-reported experience. Thus,  interviews using QoR scales, only 51 patients contributed g
these methods may not consistently identify the smallest dif-  data to the anchor-based estimate of MCID. The anchor- g
ference in scores that “patients perceive as beneficial.”"! based method is strongly influenced by patients’ current Z
An alternative framework for estimating MCID involves  state, and only weakly by their previous state.” Furthermore, g
. . . . . . I
comparing changes in PRO scores to a patient-reported  patients may not accurately recall their baseline health sta- N
“anchor,” typically an additional single question asking  tus, especially in the immediate postoperative setting where 2
patients to characterize any change in their overall health ~ many patients are exposed to sedative or opioid medications. g
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Trial Participant

Fig. 1. Trial participants in a hypothetical randomized trial using a patient-reported outcome. The arrows depict the increase
in quality of recovery (QoR), as measured by QoR-15 scores, of six participants in a hypothetical randomized trial. The QoR-
15 score has a range of 0 to 150, with a minimal clinically important difference (MCID) of 8.0 and patient acceptable symptom
state (PASS) of 118. Increases in QoR-15 scores are consistent with improved QoR. The green dotted horizontal line denotes
the PASS, namely, the minimal absolute threshold in QoR-15 scores consistent with a good quality of postoperative recovery.
Participants A, B, and C (denoted in blue) all experienced improvements that exceeded the MCID. Nonetheless, only partici-
pants B and C eventually attained a good overall QoR by exceeding the PASS threshold. Conversely, participants D, E, and F
(denoted in red) did not experience clinically significant improvements in QoR-15 scores (i.e., increases in QoR-15 scores that
did not exceed the MCID). Nonetheless, participants E and F still eventually attained a good quality of postoperative recovery
(i.e., final scores exceeding PASS threshold). The concept for this figure was adapted from a presentation by Beaton' (http://
www.immpact.org/static/meetings/Immpact4/background/beaton.pdf).
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Feeling Better versus Feeling Good

Importantly, both distribution-based and anchor-based
methods for calculating MCID focus on the change in
patients’ health status. For example, the MCID implic-
itly assumes that patients would consider a reduction in
numeric rating scores for acute pain from eight points to
six points to be equivalent to a reduction from five points
to three points. This may not be the case. Satisfaction
with pain control might also require that the pain score
decreases below a specific threshold. This threshold has
been termed the patient acceptable symptom state (PASS)
or the PRO value beyond which patients consider them-
selves well.'> As described by Tubach ez al.,'? the “MCID
deals with the concept of improvement (feeling better),” while
PASS addresses the concept of “wellbeing or remission of
symptoms (feeling good).” Since both constructs are highly
relevant to patients, Myles ¢z al. conducted secondary anal-
yses that showed attainment of good postoperative recovery
to be consistent with a QoR Score of 16, QoR-15 of 118,
or QoR-40 of 180.

Moving Forward

As PROs take on an increasingly important role in evaluat-
ing perioperative outcomes, how should related methodo-
logic research move forward? First, once valid estimates of
MCID and PASS are known, this information should be
used to help readers interpret the clinical relevance of any
randomized trial that used a PRO (fig. 1).!* For example,
future trials that use QoR-15 as an outcome should report
not only aggregate changes in QoR-15 scores (e.g., mean
and SD) but also the proportions of patients who attained
improvements exceeding the MCID (i.e., 8.0 reduction or
greater) and who attained the PASS (i.c., score of 118 or
greater). Second, more high-quality research is needed to
estimate MCIDs of PROs, including validation studies
that reestimate MCIDs in other settings. The MCIDs esti-
mated by Myles ef al. are representative of mostly Eng-
lish-speaking (83%) patients at three Australian hospitals
where 89% of individuals experienced a good postopera-
tive recovery. Since there is likely no single MCID that
applies to all populations, future studies must determine
whether these estimates can be extrapolated to different
populations and settings. 7hird, the evidence base sur-
rounding PROs for use in the perioperative setting will
need to be summarized at regular intervals to identify the
most psychometrically valid options for measuring specific
constructs (e.g., QoR, disability, and burden of complica-
tions), along with recommended MCID and PASS esti-
mates. These reviews are best linked to ongoing initiatives
to standardize endpoints in perioperative research,'” and
should be informed by similar programs in other areas
of medicine such as chronic pain and rheumatology.!®!”
This long-term effort to better measure and characterize
the self-reported experience of surgical patients will help
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ensure that our patients will live more often, live better, and
live well after surgery.
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Galen’s Four Temperaments in 1893 at Chicago’s Post-Graduate
School of Anaesthesia
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Born over 500 years after the death of Hippocrates, Galen of Pergamon (129 CE to ¢.216 CE), a Greek physician to
several Roman emperors, reoriented medicine from the Hippocratic humoral system toward a Galenic temperamental one.
From animal sacrifices to the gods, pre-Classical Greeks had observed that the topmost layer (serum) of freshly settled
sacrificial blood was actually yellow. This leading layer likely sparked concepts of elemental fire, Hippocratic “yellow bile,”
and the Galenic “choleric” temperament of leading, goal-oriented motivators. The second buff layer (leukocytes) reflected
elemental water, Hippocratic “phlegm,” and the Galenic “phlegmatic” temperament of water-like, calming mediators. The
third air-reddened layer (erythrocytes) inspired concepts of elemental air, Hippocratic “blood,” and the Galenic “sanguine”
temperament of garrulous, “air-filing” talkers. The final, reddish-black bottom layer (clot) congealed elemental earth,
Hippocratic “black bile,” and the Galenic “melancholic” temperament of depressed, bottom-line, analytical perfectionists.
In 1893 at Chicago’s Post-Graduate School of Anaesthesia, professors taught that “Physiognomy, Phrenology and
Temperament” provided clues to each patient’s unique mixture of Galen’s choleric, phlegmatic, sanguine, and melancholic
temperaments. (Copyright © the American Society of Anesthesiologists, Inc.)
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